We have previously reported that stress analgesia sensitive to and insensitive to opiate antagonists can be differentially produced in rats by varying the severity or temporal pattern of inescapable footshock. In these studies, we give further evidence for the opioid and non-opioid bases of these paradigms of stress analgesia. We find that naloxone-sensitive analgesia demonstrates tolerance with repeated stress and cross-tolerance with morphine, whereas naloxone-insensitive analgesia demonstrates neither of these characteristics. Moreover, different forms of opioid, but not non-opioid, stress analgesia manifest cross-tolerance with each other. These data are discussed in terms of the similarities and differences between two forms of opioid stress analgesia.
INTRODUCTION
Multiple pain-inhibitory systems appear to exist in the rat that function via descending influences from the brain to the spinal cord 36.39. It has been proposed that activation of such systems underlies the analgesic effects of such experimental and clinical procedures as electrical brain stimulation26,29,40, acupuncture 25, placebo tS, and the administration of opiate drugs 26. The finding that various stressors (including thermal challenge3.6,14, restraint 2, hypoglycemia 4,27, conspecific defeat 28 and electric shock 1,5,9) markedly reduce pain responsiveness suggested that stress is a natural trigger for activation of these endogenous pain-inhibitory substrates. Stress-induced analgesia, however, has proven to be a complex phenomenon. For example, some of the original studies found that stress analgesia from footshock was blocked by the opiate antagonist, naloxone 1,5 and demonstrated cross-tolerance with morphine 5. Such findings indicated that endogenous opioid peptides mediate stress analgesia. By application of these same criteria, however, other early studies using footshock found stress analgesia to be independent of opioids 9.
In our initial work, using inescapable footshock, we reported that opioid and non-opioid mechanisms of stress analgesia could be differentially activated by varying the temporal parameters of the stressor L6. More specifically, whereas 20-30 min of 2.5-3.0 mA intermittent footshock (1 s on every 5 s) elicited analgesia sensitive to low doses of opiate antagonists and manifesting tolerance with repeated stress exposure and cross-tolerance with morphine, 3 rain of continuous footshock at these same intensities yielded an equipotent analgesia showing none of these characteristics 16,18,19. Other investigators have also reported differential production of opioid and non-opioid forms of stress analgesia using these same criteria for opioid mediation s,37,39. Further emphasizing the separateness of the substrates underlying opioid and non-opioid forms of stress analgesia, we found no cross-tolerance between them 32. That is, repeated exposure to one stress paradigm did not reduce the analgesic effect of initial exposure to the other. We have recently reported that a second form of stress analgesia sensitive to low doses of opiate antagonists can be produced by continuous footshock of briefer duration or lower intensity than that producing non-opioid analgesia 33,36. The purpose of the present experiment was to determine whether this
